Abstract
INTRODUCTION

40
Yeasts play an important role in proteolysis, lipolysis, fermentation of 41 residual lactose, and assimilation of lactic and citric acid during the ripening previous studies, yeasts present during the ripening process of ewes ' and 90 goats' raw milk cheeses produced in a small traditional dairy in the strain-dependent ability to generate bioactive compounds 98 Padilla, Salom, Belloch, & Manzanares, 2013; Padilla et al., 2012) .
99
However, there is little knowledge about the impact of the yeast isolates on 100 the final quality of the cheeses.
101
The objective of the present study was to further characterise both the maintained at 50ºC for 15 min to equilibrate the headspace, and then the 162 fiber was exposed over 30 min at the same temperature. Before each 163 injection, the fiber was baked at 250ºC for 10 min. Each sample was 164 analysed in triplicate. For CLM yeast cultures, 7 mL of supernatant plus 1.4 165 g of NaCl were added to a 20 mL headspace vial sealed with a PTFE-faced 166 silicone septum. The vial was kept at 50ºC for 15 min to equilibrate the 167 headspace. The SPME fiber was then exposed to the headspace while 168 maintaining the sample at 30ºC for 15 min. During extraction, the sample 169 was agitated continuously in pulses of 10 sec at 250 rpm. Before and after 170 each injection, the fiber was baked at 250ºC for 10 and 5 min, respectively.
Analysis of headspace volatile compounds by SPME GC MS
171
Each sample was analysed twice.
172
After the extraction step, the analytes were thermally desorbed for 5 min GC oven temperature program began at 40ºC, where it was held for 5 min, 178 then ramped to 100ºC at 3 ºC min -1 and maintained for 5 min, then to 150ºC 179 at 3ºC min -1 and to 210ºC at 4ºC min -1 , and, finally, held at 210ºC for 5 min.
180
Mass spectra were obtained by electron impact at 70 eV, and data were 181 acquired across the range 29-400 amu (scan mode).
182
Compounds were identified by comparison with mass spectra from the 183 library database (Nist'05), Kovats retention index (Kovats, 1965) and by 184 comparison with authentic standards. The quantification of volatile 185 compounds was done in SCAN mode using total ion chromatograms (TIC).
186
The results were expressed as abundance units (AU x 10 6 ). Volatile 187 compounds quantitated from CLM control were subtracted from each yeast-188 inoculated medium. Table 2, while Table 3 shows 233 other volatile compounds detected in the headspace of CLM.
Statistical evaluation
234
As observed in this study, yeasts were able to produce 27 compounds of 235 those compounds found in the cheeses, including 6 acids, 7 esters, 3 236 ketones, 2 aldehydes and 9 alcohols (Table 2) . Interestingly, the volatile 237 composition of the headspace of CLM showed inter-species and inter-strain 238 variations. General variations can be seen in Fig. 1 producers of such compounds (Table 2) .
267
Apart from these compounds, 23 more volatiles compounds were identified 268 in the headspace of CLM after yeast growth (Table 3) The present research demonstrates the ability of K. marxianus and K. lactis, 309 and to a lesser extent D. hansenii strains, to produce key volatile 310 compounds characteristic of the cheeses from which they were isolated 311 (Table 1 and 2 ). All the strains tested in this study were able to grow in a 
379
Interestingly this study shows that only K. lactis strains were able to 380 produce 2-pentanone, 2-heptanone and 2-nonanone, which were 381 characteristic compounds of those cheeses from which they were isolated 382 (Table 1 and Food Research International, 53, [203] [204] [205] [206] [207] [208] Gardini, F., Tofalo, R., Belletti, N., Iucci, L., Suzzi, G., Torriani, S., Guerzoni, Hexanoic acid 1080 A 676.6 ± 19.5 219.5 ± 9.6 1-4,6,7
Heptanoic acid 1165 A 4.7 ± 0.2 2.0 ± 0.1 3,4
Octanoic acid 1264 A 271.4 ± 7.9 67.1 ± 1. Ethyl butanoate 828 A 18.9 ± 6.3 11.2 ± 2.5 1-5,7
Butyl acetate 844 A nd 0.6 ± 0.1 1,5,7
3-Methyl-1-butanol acetate 907 A 5.6 ± 0.7 3.8 ± 0.3 1,7
Propyl butanoate 923 A 4.6 ± 0.4 2.8 ± 0. 
